Sixty-four Large White x Landrace primiparous sows were utilized to evaluate the influence of feeding 6 vs 9 Mcal W d during gestation on reproductive performance. The sows remained on their respective gestation diets for four parities if they successfully farrowed, rebred and conceived. Sows fed 9 Mcal ME/d gained more weight (P < .05) through the gestation pericd during parities 1 and 2 and were heavier (P < .01) on d 110 of gestation for combined parities. Lactation weight loss was greater (P < .05) for the sows fed 9 Mcal W d , resulting in similar weights at weaning. Ultrasonic backfat measurements were greater (P c .01) on d 110 of gestation for sows fed 9 Mcal W d during parity 1 and remained higher (P < .01) through the fourth-parity gestation. Although sow weaning weights were similar, sows receiving 6 Mcal MlVd scanned less backfat thickness. Gestation treatment significantly affected consumption of a common lactation diet provided ad libitum. Sows fed 6 Mcal ME/d during gestation consumed an average of 22 kg more feed (P < .01) during lactation than those sows receiving 9 Mcal W d . Litter performance as measured by number and weights of pigs born alive and weaned was not altered (P > .lo) by gestation energy intake. Days to return to estrus and the number of sows remaining in the study for four parities were similar (P > .lo) between the two treatment groups. The number of farrowhgs for the four parities totaled 164, with 83 and 81 farmwings for the sows fed 6 and 9 Mcal W d , respectively. No advantage for providing 9 vs 6 Mcal MJYd to sows during gestation was found.
Introduction
Recently, breeds of swine with inherently higher reproductive rates and milking ability have found greater commercial use. Large White and Landrace are two breeds noted for their large litter size and high milk production.
The NRC (1979) listed the energy requhment of the bred sow and gilt as 6.1 Mcal DWd or 5.8 Mcal MJYd. This recommendation was based largely on research with threebreed rotational crossbred sows (Frobish et al., 1973; Libal and Wahlstrom, 1977) . Frobish et al. (1966) reported that weight gains were greater by sows fed 10.8 Mcal ME/d than gains by those fed 5. 4 Mcal W d , with no difference in reproductive performance. A later NRC publication (NRC, 1988) lists DE and ME requirements for intermediateweight sows and gilts to be 6.3 and 6.1 McaVd, respectively. Early European research on Large White x Landrace sows was conducted by Lodge et al. (1966) . Elsley et al. (1968 Elsley et al. ( , 1969 and Lodge (1969) . They evaluated the effect of various gestation feed intake levels and reported that gestation energy intake affected gestation and lactation weight changes but did not alter the number of pigs born alive or weaned. However, pig birth and weaning weights were altered by the sow's gestation energy intake. Little research has been conducted to establish the gestation energy requirement for sows inherently productive and managed under conditions of an accelerated farrowing system. Recommendations have been made to producers to feed these sows 50 to 100% more total feed during gestation. This research was designed to study the influence of gestation energy on productivity of Large White x Landrace sows through four successive parities.
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Experlmental Procedure
A total of 64 Large White x Landrace primiparous sows were stratified by genetic background, prebreeding weight and breeding date and allotted to two treatments in each of two farrowing group. The treatments were 6.0 and 9.0 Mcal W d supplied by two different gestation diets. primiparous sows were flushed by providing them with ad libitum access to feed for 2 wk prior to breeding. In all parities, the experimental treatments began the 1st d postbreeding. The 6.0 Mcal treatment group was fed 1.86 kg of a diet that supplied 5.88
Mcal daily. The 9.0 Mcal treatment group was fed 2.77 kg of a diet calculated to supply 8.97
Mcal daily. The composition of these experimental diets is shown in Table 1 . Diets were formulated by altering the corn and soybean ratio to provide 260 g of proteWday with the respective feeding levels. Although amino acid balance differed between the two diets, all essential amino acids were provided at a level at least 10% above the sow's daily requirement (NRC, 1979). Sows were fed once daily in individual feeding stalls. Water was available ad libitum. The sows remained in the study and received their respective gestation diets for four parities if they successfully farrowed, rebred and conceived. From weaning until rebreeding, all sows were fed 2.27 kg/d of the 6.0-Mcal diet. The sows farrowed over a 21-d period. Pigs were weaned in three groups when each group was between 21 and 28 d of age. Sows were checked for estrus from weaning until 23 d after the first sow was bred.
The breeding season rhus was restricted to 23 d total, 13 d past the date the last sows were weaned and to the first estrus postweaning. Sows were hand-mated to unrelated Large White boars at approximately 12-h intervals as long as they would accept the boar. Sows were eliminated from the experiment if they did not r e m to estrus during the restricted breeding season or if they did not settle at their first estrus postbreeding.
All sows were injected prebreeding with ivermectin and retreated a year later. Approximately 3 wk prior to breeding, sows were injected with a parvovirus and leptospirosis vaccine. After parity 1, all sows were given an E. coli bacterin injection 3 wk prior to Group 1 farrowed on 1/84, 6/84, 11/84 and 3/85, and group 2 farrowed on 3/84,8/84, 1/85 and 6/85. During gestation, sows were housed within treatment groups on concrete-floored, 4.0-m x 7.3-m indoor pens with connecting 6.9-m x 7.9-m outside concrete-floored pens. The maximum number of sows per pen was farrowing.
16. Inside pens were bedded with straw. Females were moved into the farrowing barn on d 110 of gestation and assigned to concretefloored, 1.5-m x 2.1-m farrowing crates or 2.1-m x 2.4-m pens. Treatments were represented equally within type of farrowing enclosure. Room temperature was maintained at a minimum of 21'C; heat lamps were provided in all farrowing crates and pens.
The lactation diet was fed at the rate of 1.82 kg daily from d 110 of gestation to parturition and then was provided ad libitum. At parturition, number of pigs born alive, stillborn and mummified fetuses as well as total litter and pig weights were recorded. Litters were kept intact and not standardized in size. Pigs were not provided creep feed but did have access to sows' feed. Routine litter management included clipping of needle teeth, docking of tails, ear notching and injecting iron dextran on d 1 and castrating boar pigs at 14 d of age. Number of pigs and total litter and pig weights were recorded at weaning. Sow weights were obtained at breeding, d 110 of gestation, within 24 h postfarrowing, on d 21 of lactation, and at weaning and rebreeding. Ultrasonic backfat measurements were obtained prebreeding, on d 110 of gestation and at weaning. Backfat measurements were taken 3.8 cm off the dorsal midline at the 10th rib location on both sides. D a t a were analyzed by least squares analysis of variance (SAS, 1982). Sow weights and backfat measurements at weaning, lactation feed Consumption and total litter and average pig weaning weights were analyzed using lactation days as a covariate. Main effects were farrowing group and treatment for the individual parities and, when the four parities were combined, parity was added as a main effect.
Farrowing group and parity were confounded with yearly seasons. Number of stillbirths and mummified fetuses were analyzed using chisquare as outlined by Steel and Tome (1980) . Table 2 contains data by parity for sow weights, sow backfat measurements, sow lactation feed consumption, number of pigs born alive, stillbirths, mummies, number of pigs weaned and litter and pig weights at birth and weaning.
Results
Sow and Litter Performance (Parity I ) .
Parity 1 sow and litter performance was affected by an E. coli and TGE outbreak during the group 2 farrowing session. However, data from all sows and litters were included in the analysis. 
Sow and Litter Performance (Parity 2).
Twenty-three SOWS fed 6 Mcal ME/d and 22 sows fed 9 Mcal ME/d remained in the study through two farrowings. Breeding weights did not differ (P > .lo) between treatments.
However, on d 110 of gestation, sows fed 9 Mcal ME/d were heavier (P e .05) than sows fed 6 Mcal ME/d because of greater (P < .05) gestation weight gain (58.3 vs 49.2 kg, respectively). Sow weights postfarrowing and at weaning did not differ (P > .lo) between treatments. However, lactation weight change differed (P e .Ol); sows fed 6 Mcal ME/d gained weight during lactation whereas sows fed 9 Mcal M4d lost weight. Sow backfat thickness measurements were greater (P e .01) at the onset of parity 2 for sows fed 9 Mcal ME/d than for sows fed 6 Mcal W d . This difference between treatments remained on d 110 of gestation and at weaning. Sows fed 9
Mcal ME/d gained more (P e .01) backfat during gestation. However, they lost more (P < Litter criteria were not affected by gestation treatment (P > .lo).
Days to retum to estrus for all four parities and combined parities are shown in Table 4 .
Gestation treatment did not affect (P > .lo) days to return to estrus postweaning for any parity or combined parities. Data in Table 5 show the reasons why sows were removed from the experiment and at what point they were removed. Gestation treatment did not affect rate of or reason for removal of sows from the experiment. Twenty-one sows were removed from each group and 90% of these sows were removed for failure to return to estrus within 21 d or for failure to conceive.
Discussion
Increasing gestation caloric intake from 6 to 9 Mcal of ME daily increased gestation gains and sow weight on d 110 of gestation for parities 1 and 2. The reason for a lack of gestation energy effect on gestation weight gain during the third parity is not understood and does not agree with results of multiparity studies by Elsley et al. (1969) and Frobish et al. (1973) . In parity 4, gestation and lactation weight change for sows followed the same trend and magnitude of those for parities 1 and 2. However, because of the large variation and fewer observations, these differences were not significant (P > .05). Lodge (1969) fed Large White sows 2.73 and 1.82 kg daily during gestation for three parities and reported that sows fed 2.73 kg gained twice as much weight as those fed 1.82 kg. The weight gain differences in the present study were not that large.
Sow weights taken postweaning and at weaning were not statistically different. However, sows fed 6 Mcal of ME were numerically lighter after farrowing and numerically heavier at weaning, resulting in more weight gain over the lactation period In parity 1, lactation weight changes were greater because of the TGE effect on the sows. The sows became sick while still nursing a litter.
Backfat thickness changes due to gestation energy level were not as well defined as weight changes. Sows fed 9 Mcal ME/d measured more backfat (P e .01) than sows fed 6 Mcal W d at 110 d of gestation during parity 1. This difference in backfat remained throughout the experiment. The large gestation backfat loss during parity 1 for both treatments can be attributed to the sows being flushed prior to breeding and the extremely cold gestation season. Parity 2 gestation and lactation backfat changes followed the trend of sow weight changes. Sows receiving more energy during gestation gained more backfat. However, sows fed 9 Mcal ME/d during gestation consumed less feed and lost more backfat during lactation. The results of the present study agree with the work of Frape et al. (1971) . After parity 2, backfat measurements remained constant. Thus, backfat changes were ' and Frape et al. (1971) . However, Elsley et ai. (1%9) reported a positive correlation between the increase in level of feed intake during pregnancy and growth of piglets from birth to 3 and 8 wk of age.
Days to return to estrus for all parities and combined parities were not affected by gestation energy level. Lodge et al. (1966) and Elsley et al. (1968) also observed that conception rate and average interval between weaning and the onset of estrus were not affected by gestation energy intake. In this study, backfat thickness levels of 20 mm appeared to be sufficient to maintain normal return to estrus.
Gestation energy treatments of 6 and 9
Mcal W d did not affect sow longevity. Although there was an adverse effect of TGE on sow removal in farrowing group 2, treatments were equally affected because sows had been stratified across treatments based on date bred. Lodge (1969) . who fed Large White sows 1.82 or 2.73 kg daily during gestation, also found no difference in sow survival.
lrnpllcatlons
Approximately 6 Mcal W d during gestation was adequate for Large White x Landrace sows individually fed during gestation for four consecutive parities, over various seasons and when litters are weaned at 3 to 4 wk of age. The total feed required for combined gestation and lactation was similar between treatments. One advantage for feeding a lower gestation energy level was the less extreme weight changes over the entire reproductive cycle of the sows fed 6 Mcal. Although not observed in this study, extreme weight loss and low lactation feed consumption have been pro-posed as contributing factors to reproductive problems in productive lines of females.
